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Introduction
At RAN4 #98-bis-e, further discussion was carried out on how to specify gNB accuracy requirements for NR positioning in TS 38.133 and agreements were captured in the WF [1]. Following agreements on general aspects were achieved and following items for further study were identified.
	Agreements
Beam sweeping during gNB measurement
· gNB accuracy requirements do not mandate gNB RX beam sweeping
Samples for gNB accuracy requirements
· Default assumption is to define the gNB accuracy requirements based on single sample/shot measurement assumption
RoAoA side conditions for 1-O and 2-O gNB types
· “gNB positioning measurement requirements apply for the same RoAoA as OTA reference sensitivity requirements for 1-O and 2-O BS”.



	Items for further study
Beam sweeping during gNB measurement
· Options for capturing above agreements in the specification:
· Option 1: gNB accuracy requirements do not mandate gNB RX beam sweeping is captured only in the WF.
· Option 2: gNB accuracy requirements do not mandate gNB RX beam sweeping is included in the accuracy side conditions.
Samples for gNB accuracy requirements 
· FFS: if multiple shots are used for lowest SRS BW group per SCS in case performance is not satisfactory.


This contribution treats the first open issue with regard to Rx beam configuration. Furthermore, open issues on RF and implementation margin for SRS-RSRP and SRS BW grouping for SRS-RSRP are discussed.
Discussion
The discussion in this section refers to the first open issue in section 1 and two open issues for SRS-RSRP.
[bookmark: _Hlk47565958]Beam configuration during gNB measurement
RAN4 #98-e achieved the agreement that gNB accuracy requirements do not mandate gNB RX beam sweeping. At RAN4 #98-bis-e, several companies stated preference that gNB accuracy requirements are specified in a RX beam configuration agnostic manner and thus, the side condition related to the above agreement is not needed. During the discussion the RoAoA side condition, as reflected above, was then agreed.
While we agree that the accuracy requirements are valid for all used RX beam configurations and hence should be specified in a RX beam configuration agnostic manner, we believe that the accuracy requirements should be specified in such way, that in view of conformance testing, they can be verified in a simplified test environment, i.e. with a stationary test device and pre-configured RX beams, where accuracy performance is verified over RoAoA for OTA gNB types as agreed at RAN4 #98-bis-e. Thus, accuracy requirements should be defined such, that no RX beam sweeping is required during the measurement and for OTA gNB types performance at the outer 3 dB points of RoAoA is assessed while UE target direction matches with the center point. Hence the above RAN4 #98-e agreement should be captured not only in the WF but also in the normative work. i.e. in TS 38.133 as part of the side conditions for SRS-RSRP and gNB Rx-Tx time difference accuracy requirements.
Based on the above, following proposals are made: 
	“gNB accuracy requirements do not mandate gNB RX beam sweeping during the measurement” is included in the accuracy side conditions in TS 38.133 for SRS-RSRP and gNB Rx-Tx time difference.
	For OTA gNB types 1-O and 2-O, it is added in the side conditions that accuracy requirements apply for a mismatch of UE target direction and gNB RX beam direction within RoAoA.  
RF and Implementation Margin for SRS-RSRP 
Discussion on RF and implementation margin for SRS-RSRP for specified gNB types has been continued at RAN4 #98-bis-e. Following options are listed in the WF [1]:
	· Option 1:
· RF calibration margin differs between gNB type 1-C and other gNB types:
· X=2.5dB for gNB type 1-C
· X=4dB for gNB type 1-H, 1-O and 2-O
· Option 2:
· RF margin needs further discussion
· Investigate RF margin for different gNB types (1-C, 1-H, 1-O and 2-O)


Since baseline accuracy requirements are not yet defined for SRS-RSRP and different options for SRS-BW grouping are being discussed based on link simulation results based on agreed updated simulation assumptions [2], we prefer to defer the definition of RF and implementation margin for SRS-RSRP until the structure of baseline accuracy requirements is agreed.
 	Defer the definition of RF and implementation margin for SRS-RSRP until the structure of baseline accuracy requirements is agreed.
SRS BW grouping for SRS-RSRP
Based on RAN4 #98-bis-e discussion, the SRS BW grouping for SRS-RSRP measurement accuracy will be derived from link simulation results. 
To this meeting, we provide link simulations for SRS-RSRP accuracy in the companion paper [3].
Two candidate options on SRS BW grouping were proposed [1]:
	[bookmark: _Hlk71230120]Candidate option 1:
Table 1: SRS BW grouping in FR1. 
	SRS bandwidth in RB
	SRS-RSRP measurement accuracy [dB] 

	
	Ês/Iot ≥ -13dB
	Ês/Iot ≥ +3dB

	24 ≤ BW ≤ 40
	TBD
	TBD

	 44 ≤ BW ≤ 84
	TBD
	TBD

	 88 ≤ BW ≤ 168
	TBD
	TBD

	176 ≤ BW ≤ 272
	TBD
	TBD



Table 2: SRS BW grouping in FR2. 
	SRS bandwidth in RB
	SRS-RSRP measurement accuracy [dB] 

	
	Ês/Iot ≥ -13dB
	Ês/Iot ≥ +3dB

	32 ≤ BW ≤ 40
	TBD
	TBD

	 44 ≤ BW ≤ 84
	TBD
	TBD

	BW ≥ 88
	TBD
	TBD



Candidate option 2:
· For SINR +3dB, one set of accuracy for all SRS BWs and for all combinations of comb+symbol
· For SINR -13dB, two sets of requirements, one for 24≤RB_num<[64] and the other for [64]≤RB_num. 


In our view, option 1 better takes into account the SRS-RSRP accuracy performance and hence is better suited than option 2. This is in particular valid for the low Ês/Iot ratio, whilst for the high Ês/Iot ratio the dependency on the SRS BW is reduced and hence performance based on fewer groups can be defined [3]. However, we observe a clear dependency on the number of RE symbols in the SRS resource (i.e. in one subframe) and this aspects should be taken into account for defining accuracy requirements for SRS-RSRP. 
It is therefore proposed to adopt SRS BW grouping candidate option 1 for SRS-RSRP accuracy requirements in TS 38.133 at least for low Ês/Iot ratio and to consider reduction of SRS BW groups for high Ês/Iot ratio.  
Following proposals are made: 
	Adopt SRS BW grouping candidate option 1 for SRS-RSRP accuracy requirements in TS 38.133 at least for low Ês/Iot ratio and consider reduction of SRS BW groups for high Ês/Iot ratio. 
	Take into account performance difference for SRS symbol and comb size combinations with different number of RE’s per subframe.
Conclusion
This contribution has discussed open issues with regard to RX beam configuration, RF and implementation margin for SRS-RSRP and settings for SRS BW grouping for SRS-RSRP measurement accuracy requirements for NR positioning. It is proposed to agree the following proposals:
“gNB accuracy requirements do not mandate gNB RX beam sweeping during the measurement” is included in the accuracy side conditions in TS 38.133 for SRS-RSRP and gNB Rx-Tx time difference.
For OTA gNB types 1-O and 2-O, it is added in the side conditions that accuracy requirements apply for a mismatch of UE target direction and gNB RX beam direction within RoAoA.
Defer the definition of RF and implementation margin for SRS-RSRP until the structure of baseline accuracy requirements is agreed.
Adopt SRS BW grouping candidate option 1 for SRS-RSRP accuracy requirements in TS 38.133 at least for low Ês/Iot ratio and consider reduction of SRS BW groups for high Ês/Iot ratio.
Take into account performance difference for SRS symbol and comb size combinations with different number of RE’s per subframe.
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